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Introduction 


The assembly of Space Station Freedom has always presented a significant 

on the shuttle as the lirst assembly flight This mcluded ta.zs h ^ ^ oommunicat|ons 
erectable live meter truss and its assembly eq p • manifested 

and avionics. By the time the program ‘"J, al ' w bays 0( , ruS s and 

on the first assembly flight were reduced to one 18.75 Kw pv unit. y 

associated assembly devices. 

Thfl reduction of station hardware on the first assembly flight is due to many 
tactors. Shuttle 'performance d e ^ ea ses. station ^s^tem^^ar^^support 

increases it^fl^htsuppo^^ipment^SE) 

assembly. 

^sT^--«5Sa-55s£5 

one large cargo element in the cargo bay- inteara ted sections with the added benefits of 

bring up one half of the transverse boom in pre- ■ nte^ as compared to 

ground integration, ground verifiMlion ind a > * ^ a#on Freedom 0()ic9 (SS FO) began 

using erectable truss. In July of 1990 the ^ structure in the assembly of Freedom 

,o study the technical feasibility of using ^el minimize on-orbit 

^ “ loads - assemb,y 
manLting/operations and station orbttal charactensttcs. 
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Ground Rules/Assumptions 
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Redundant load paths 
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Integrated Structure Dimension Drivers 
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Pre-lntegrated Hybrid Isogrid Structure Packaging 

(Large Container Section) 
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Pre Integrated Hybrid Isogrid Structure Packaging 

(Radial Container Section) 
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Pre-lntegrated Hybrid Isogrid Structure Packagi 

(SIDE VIEW) 
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Soft Docking Alignment Pin and Latch 
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Final Position of Attachment Bolt for Two Mated Sections (Typical) 
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Within the isogiid, utility lines can he rigid or semirigid, to the extent that service replacement will all 
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Attachment may be with hard clamps applied t„ each line individually. 
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Utility Line Attachment 



Soft Clamp 



Utilities are supported on rails which offer numerous 
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- Antennas/radiators to similar mounts or through 
isogrid to subsystem 
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First Element Launch - Flight TR1 
Assembled Configuration 
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First Element Launch - Flight TR1 
Assembled Configuration - End View 




First Element Launch - Flight TRI 
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Packaging - First Element Launch 
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First Element Launch - Flight TRi 
Launch Configuration 
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First Element Launch - Flight TRI 
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Container Attachment Fittings 
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Alternate Propulsion System Configuration 
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Orblter ' Forward Attachment to 

APE Attachment ORU Mounting Tray supports 
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Isogrid Truss Finite Element Model 
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Primary Structural Mass Breakdown 
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Attachment 1 ( ICD-2-19001) Table 4.1.3-4 
Landing of Non-Returnable Cargo 
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Deformed Structure- Landing Loads 
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Stiffness of Isogrid vs. SSF Box Truss 
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Stiffness of Isogrid with Container Section Removed vs. SSF Box Truss 
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Exploded View Of Thermal Model 
Illustrates Analysis Scheme 
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Note: Mirrors Allow Solar \ 
Flux To Enter, But Not Leave 
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Relative Orientation Of Pre-integrated Truss Structure 

In Two Orbital Configurations 



Note: The orientation of the configurations are shown for illustration, and are not shown to scale. 

Both orientations were analyzed with identical orbit parameters. 
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Incident Flux Profiles (AC) 
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Typical Distorted Isogrid End Ring 
Assembly Complete Configuration 



ORIGINAL PAGE IS 
OF POOR QUALITY 


Maximum Nodal Distortion Is ~ 0.5 cm In X-direction 
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Manifesting Assumptions 
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Although PDRD target weights were used in the 
manifest, there should be sufficient weight margin 
available to accommodate current weight estimates. 
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COLOCATIONS 



Integrated Assembly Sequence Features 
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f\J/\SA FREEDOM /f^fj 

Integrated Assembly Sequence Summary 

TRi - Stbd TCS Equipment, two RCS tank containers, RCS thruster arms, antenna assembly, GN&C 
subcontainer, EPS subcontainer, temporary power unit, utilities and structure. 

TR2 - IEA, solar arrays, beta gimbals, radiator, alpha joint, utilities and structure. 
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TR8 - IEA, solar arrays, beta gimbals, radiator, utilities and structure. 
MD7 - JEM Module 
MD8 - Columbus Module 

MD9 - JEM ELM PS, JEM ELM ES, Exposed Facility #1 & #2 
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7) Check out systems and 
separate. 
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All totals and weights based on 18 module/truss assembly flights. 
No logistics flights are included. Weights are in pounds. 
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Baseline, I = Integrated Assembly, Weights in pounds. 
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